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Answer  the  following  questions: 


Electronic  Testing  <£  Measurement 
4*  Year ■  TIME;  3  Hr. 

Date;  Jan.  ,2^  2010 


1)  Set  up  an  experiment  for  generating  the  PWM,  using  the  block 
diagrams.  Hence,  draw  and  discuss  the  generated  and  measured 
each  stage.  (15M) 


2)  Explain  how  the  intelligence  signal  m(t)  can  be  recovered  from 


the  PPM. 


(5M) 


3)  What  is  the  effect  of  the  sampling  pulse  width  on  the  output  of  the 


sampling  circuit  in  the  sample  &  hold  Module, 


(12M) 


4)  Illustrate  the  aliasing  effect,  and  show  how  this  effect  can  be 
avoided. 


(5M) 


5)  Construct  the  circuit  diagram  of  DM  system  and  hence,  derive 
from  it  a  DEM  system.  (13M) 


6)  Define  the  slope  overload  noise  in  DM,  and  hence  ,fmd  the  step  size 
A  required  to  prevent  this  noise  for  the  case  of  the  input  signal  is  : 
m(t)  =  10  Cos  2jt(800)t  (10M) 


“  Good  Luck ,  Prof  M  Nasr 
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-Rahman  ,  Time  allowed:  3  hrs. 

Answer  ALL  Questions. 


Neal  Answers  and  boxed  Results  arc  appreciated 


Question  1 

a)  Explain  the  process  of  velocity  modulation  in  the  double  cavity  klystron  amplifier  and  derive  a. 
expression  for  the  optimum  distance  between  the  two  cavities  (buncher  and  catcher)  . 

b)  A  two  identical  cavity  klystron  amplifier  has  the  following  parameters: 

beam  voltage  V0  =  1000  V,  beam  current  1 0.  —  25  in  A,  R0  =  40  k£.2 ,  frequency  /  —  3GHz^  gap 
spacing  in  either  cavity  d  =  1  mm  .  spacing  between  centers  of  cavities  L  =  4  cm  and  effective  shunt 
impedance >  excl udi ng  beam  1  oading  R.,h  =30  kQ  .  Determine : 

i)  input  gap  voltage  to  give  maximum  voltage  V2. 

ii)  the  voltage  gain  ,  neglecting  the  beam  loading  of  output  cavity. 

Hi)  the  efficiency  of  the  amplifier,  neglecting  the  beam  loading 

tv)  the  beam  loading  conductance  Gg  and  verify  its  negligence  in  the  preceding  calculations. 


Hint: 


G«  =  -y 


p]  -  A.  oosy 


and 


{k+kY 


e  \  {2  m  -  /t/2) 
y  m  J  8  of  L2 


Question  2 

(a)  Derive  an  expression  for  the  electronic  admittance  of  the  reflex  klystron. 

(b)  A  reflex  klystron  oscillator  operates  under  the  following  conditions, 

V  =  600V,  A,  =  15kH,  fr  =  9 GHz  ,  L  =  1mm ,  (e/ m)  =  1 .759 x  l  Qu  [MKS  system) 

The  tube  is  oscillating  at  fr  at  the  peak  n  =  2  mode.  Assume  that  the  beam  loading,  cavity  losses  and 

transit  time  through  the  gap  can  be  neglected. 
ijFind  the  value  of  the  repeller  voltage  Vr  , 

ii) Find  the  direct  current  necessary  to  give  a  microwave  gap  voltage  of  200  V. 

iii)  What  is  the  electronic  efficiency  under  this  condition? 

Quest  inn  3 

a)  Derive  an  expression  for  the  circuit  equation  in  a  TWT  amplifier. 

b)  Starting  from  the  propagation  constant  of  growing  wave,  derive  expression  for  the  power  gain  Ap  of 
TWT  amplifier, 

c)  A  traveling  wave  tube  operates  under  the  following  parameters: 

''  Beam  voltage  V,  =  2k V,  Beam  current  Jtt  =  4mA ,  characteristic  impedance  of  the  helix  2w  =  20  £i, 
circuit  length  N  -  50  and  frequency  f  =  8GJ.Iz.  Determine: 

i)  gain  parameter  C. 

ii)  output  power  gain  A p  in  dB. 

iii)  all  four  propagation  constants. 


Question  4 

a)  Derive  an  expression  for  the  equivalent  negative  conductance  of  the  tunnel  diode  circuit. 

b)  The  tunnel  diode  equivalent  circuit  parameters  arc:  series  resistance R,  =  40.  junction  capacitance 

C  =  1  pF ,  and  negative  resistance  Rt.  =-700,  The  diode  is  placed  in  a  cavity  to  operate  as  an 
amplifier  at  center  frequency  3GHz.  The  total  cavity  capacitance  is  2.5  pF  with  load  and  source 
resistances  R.  =  A  =500.  Find  the  following 

i)  the  equivalent  shunt  negative  conductance  of  the  diode  at  that  frequency. 

ii)  the  amplifier  power  gain  iii)  the  amplifier  bandwidth.. 

iv)  the  frequency  at  which  the  equivalent  conductance  of  the  diode  vanishes 

P*ThO 


Question  5 

(a)  Derive  expressions  for  the  input  power  Pm  and  load  power  PL  for  the  microwave  amplifier  winch  has 
scattering  parameters  5, , ,  Su ,  S7]  f  and  S22 . 

(bj  W  l  itc  down  the  different  definitions  of  the  two  port  power  gains 
(c)  An  Amplifier  is  characterized  by  the  following  S -parameters: 

.s„  =0.78^-65".^  =0.UZ-215,  5,,=2.2Z78S  and  Su  =  0.9Z-29",  The  input  side  of  foe 
amplifier  is  connected  to  a  voltage  source  with  Vs  =  4VZ0",  and  impedance  Z,  =  65Q  .  The  output  is 
utilized  to  drive  an  antenna  that  has  an  impedance  of  Z,  =  85Q.  Assuming  that  the  S -parameters  of 

the  amplifier  ate  measured  with  reference  to  a  Z.  =  750  characteristic  impedance,  find  the  following 
quantities:  " 

ii)  matched  transducer  gain  Ga, ,  unilateral  transducer  gainGn/  and  available  power  gain. 

1,11,;  power  delivered  to  the  load  PL  and  the  maximum  power  available  from  the  source  P 

■l/V.Y  - 


You  mav  use  the  following  relations: 

1  _|  C"  I3  C  I3  A  \: 

Stability  train  (actor:  k  =  - — — 1  _  L  -l 


..  Delta  factor:  A  =  SiLA¥„  -Si2 S2] 
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Electronics  «pd  Electrical  Comm,  Dept. 
T4£S2ifeia*&  85  Marks 


El ecti ve  Course  (3):  1  n form ation  S ecurity  Course  Co db :  EEC 4 1 2 6  Yea r:  4 


Date:  Jan,  20th  2Q10  (First  Term) 


Allowed  Time:  3  hrs 


Answer  the  following  Questions: 


Questional  (18  Marks) 

a)  Decrypt  the  following  cipher  if  it  was  encrypted  using  Ceaser  Cipher:  riGOODLUCKC 

(4  Marks) 

b)  Encrypt  the  word:  RENAISSANCE  using  a  cipher  that  replaces  each  character  with  position  a 

(A  has  a=0s  B  has  a=l9 ...  etc.)  by  another  character  with  position /(aMa+kf)mod  n.  (n-  26  and 
Kj  is  equal  lo  0  for  the  lsT  character,  17  for  the  2"l\  and  19  for  the  3rd  and  then  K,  is  repeated 
0, 1 7  J  9,0 , 1 7, 1 9 . ,  etc) .  What  is  the  type  of  this  cipher?  {5  Mark  s ) 

c)  Draw  only  the  block  diagram  of  one  round  encryption  and  decryption  in  DES  algorithm. 

(4  Marks) 

d)  Compute  the  bits  number  1,  16,  33,  and  48  at  t ha  output  of  the  first  round  of  the  DES 

decryption,  assuming  that  the  cipher  text  is  composed  of  all  ones  and  tire  external  key  is 
composed  of  all  zeros,  and  that  all  the  S-boxes  are  6-by-4  that  takes  the  middle  4  bits  from  the 
6^  bit  input.  (5  Marks) 


Question^  (18  Marks) 

a)  In  a  public  key  system,  Alice  lias  the  keys  (n=77,  e=1 1,  d=  Bob  has  (n=77,  e=?h  d=  431 

Alice  wants  to  send  the  word  "HOPE11  to  Bob;  it  will  digitally  slg,  the  message  then  encrypt  it! 
Each  single  character  will  be  a  block  and  she  will  use  the  electrode  code  book  (ECB)  mode 
Obtain  the  whole  transmitted  message  and  show  using  only  the  lout  character  how  Bob  will 
recover  the  original  word,  ^ 

b)  State  an  application  for  D  if  lie- Hi  E.I.man  algorithm. 

c)  Using  diagrams,  explain  the  man  in  the  middle  attack  problem  in  Diffie-Kllman  algorithtn  and 

how  it  can  be  avoided.  ^  Marks) 

Question^  (16  Marks) 

a)  Define  Kerberos  servers.  Using  diagrams,  explain  what  happens  when  a  user  want  to  access  an 

FTP  server.  Define  all  terms  and  symbols  used.  Marks) 

b)  Wil«  ^  meant  by  a  challenge  response?  Which  do  you  think  is  better,  using  tile  challenge 

response  or  using  the  passwords?  Why?  ^ 

c)  What  axe  the  security  services  the  challenge  response  can  provide?  Explain  (using  diagrams). 

(5  Marks) 

Quest  jo  (18  Marks) 

a)  In  AH  protocol,  how  wc  can  distinguish  the  transport  mode  from  the  tumid  mode  by  observing 
the  header  contents;1  Explain  your  answer.  Can  this  method  be  applied  to  the  ESP  protocol? 

.  t  (5  Marks) 

W  W™ 1S  ttissnt  by  security  parameters'?  Explain  briefly  bow  they  are  established  for  the  three 
protocols:  IPSee,  SSL,  and  PGP.  ”  ^  M  k 


P.T.Q 
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Electronics  and  Electrical  Comm.  Dept. 
Total  Marks;  85  Maries 


c’  *'  p“w”  t'y  h=  “ «<* «■ 

SS  « 8  W“  ** kty>  ~  A"  **  —  “y  *»  ~W„  by 

(5  Marks) 


Pub]  ic  Key 

Key  Owner 

!  Trust  Level 

owner  issues  certificates  for  ... 

Kj 
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K-2 

Mo  named 
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Ks 

Add 
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Ahmed  -  Mona 

K4 

—  k5 
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Salwa 

Partial 

A  yUl  A  ...  .  T 

- - - - - „  l 

: .  L“  ^  i i  '.c t "i vuj r Urj  11  iea 

Question^  (15  Marks)  ’  ‘ 

*'  w^r-  “  “!WOrk  that  iS  pri™te  bm  VirtJaL  lf  !S  Physically  public".  Explain,  using 

M  ,, ^  ’  hat  UOes  thls  stater1nerit  mean  and  the  benefits  of  VPN,  r5  Mark0 

bj  What  »  a  firewall?  What  are  its  two  types?  What  is  the  main  difference  between  them? 

c)  A  router  ccrntai n s  th p  n ft ^ ,  _  *  .  „  .  ^  Marks ) 


1 -  " - - ■ 

Interface 

Source  IP 

Source  port 

i,  warn  qo  iney  me 

Destination  TP 

1 

an/  (4  Marks 

Destination  port 

1  (internet) 

■* - ■ - - .  -4 

* 

* 

23 

2  (Internal  Network)  ! 

1 94,78,20.8 

* 

80 

- - Good  Luck,  Prof.  M.  Nasr  : _ . _ ^ _ 
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Department:  Computers  anti  Auto,  Control  Engineering  \  Faculty  of 

Total  Marks:  70  Marks 


Course  Title;  (*L£juJ1  j  **i*4)(Y)  ^ji^i  jj* 

Date;  Jan  30*  201 0  (First  term) 

Course  Code:  CCE3152 
Allowed  time;  3  In  s 

Year:  4^  (Communications) 
No,  of  Pages;  (2) 

Remarks;  (Attempt  ALL  the  following  problems 

assume  any  missing  data) 

— 

Problem  mrrnber  £1} 


H.8  Marks} 


a)  For  a  Single  non-linear  adaptive  Perception,  derive  the  gradient-descent  training  algorithm 
that  can  be  used  for  the  general  function  approximation  problem.  Suggest  a  suitable 
nonlinear  activation  function.  What  condition  must  this  activation  function  hold? 

[10  Marks] 

b) 

I)  Draw  a  sketch  of  a  Biological  Neuron  showing  its  main  parts, 

II)  Hence,  draw  the  corresponding  labelled  artificial  McCulloch-Pitts  model 

HI)  W  hat  do  the  following  terms  mean?  (Please  give  short  notes  about  their  functions). 

i.  Dendrites,  f.  Soma, 

ill  Action  potential,  iv,  Synaptic  junction, 

[5  Marks] 

c)  For  some  systems,  the  Mean  Squared  Error  (MSE)  has  many  local  minima  but  only  one 
global  minimum. 

I)  Discuss  this  statement, 

II)  When  does  this  case  happen?  Explain  with  the  aid  of  graphs,  [3  Marks] 


Problem  number  (2J 


[16  Marks  1 


a) 


b) 


I)  Derive  the  algorithm  to  find  the  weights  vector  for  a  linear  Artificial  Neural  Network 
'  (ANN)  that  minimizes  the  Mean-Squared-Errors  (MSE)  when  the  inputs  and  output 
vectors  (measurements)  are  available,  [7  Marks] 

H)  What  condition  must  hold  for  this  to  be  a  valid  solution?  [1  Marks] 

I)  Is  it  possible  to  model  the  logical  Exclusive-OR  function  of  two  inputs  with  only  one 

Perception?  Why?  {2  Marks]  ' 

II)  Depending  on  your  answer,  design  a  two-inpur  XOR  function.  [6  Marks] 


P.T.O. 
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Problem  number  f31 


a) 


A  system  output  was  collected  using  a  noisy  sensor  that  adds  a  noise  to  the  true  output 
according  to  the  function  *  =  y  +  0.1M)';  t>0,  where  h,  y,  and  ,  arc  the  sensor  output, 
system  true  output,  and  the  time,  respectively,  However,  it  is  assumed  that  the  system 
output  has  to  follow  the  relation  y  =  -5^”';  r>0,  It  is  required  to  model  the  system  by 

STnz  ™  T  Tl  U>  ^  linea,‘ ln  lh£  fegl0n  °^4'  If  °nJ>- thc  ^  (5)  samples, 

[8  Marks] 


[5  Marks] 


b)  Design  an  ANN  to  mode!  the  logical  AND  function  of  two  inputs. 

C)  ?oncl?h  ,  r  T  uSW£r  in  paH  (b)>  deSi8:l  311  dCCtr°,!ic  drCuit  10  in*Pl«ne«t  the  AND 

, , '  d  ,!V'lng  l'iUUeS  01  the  r“Istors  jf  fh“  amplitude  of  the  power  supply  voltage 
Us,  IS  0  volts.  b  * 

[5  Marks] 


Problem  number  (4^ 


f  IS  Marks] 


»)  Draw  and  label  a  multi-layer  Perceptron  with  a  single  hidden  layer  and  a  single  output  unit 

,  ’  ^  Wnte  d0™  the  training  aigorithm  for  both  output  and  hidden 

1  aysrs . 

[2  Marks] 

b)  Verify  that  the  derivative  of  the  sigmotdal  function  of  an  input,  and  an  output,  y,  can  be 


expressed  in  terms  of  its  own  output  thus:  —  =  y(i  -  y) , 

du 


[2  Marks] 


C)  A  three-input  single-output  system  is  governed  by  the  equation  r  =  SI|+  Ax,  +  where 

r4n  Tr**  7  ^  inFUtS:  ■’  3nd  C  arS  -<1  -  «  the  model  output. 

am  f"‘d  lhs  lnStm,rienl  ™^i  “Sine  steepest  descent  algorithm  with  learning  rate  of 

°'6'  a'lc:  !he  sarat,les  t0  she  htputs,  the  output,  and  the  initial  weights  are 


[2  1  3]  ,  and  [2  1  -2]  s  respectively, 

,  1  rain  the  ANN  Lisin £5: 

D  Batch -training  algorithm  (Calculate  for  only  two  epochs). 
II)  Online-training  algorithm  (Calculate  for  only  one  epoch). 

— ( With  Best  Wishes) — 


0  1  2 
0  1  2 


[7  Marks] 
[7  Marks] 
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^Department :  klectronic$&  Communications 
J<inta  University  Total  Marks :  Marks  Faculty  of. Engin. ccrin. 


Course  Title  :  Antennas  Design  Course  Code  :  EEC41 04  - 

Dote:  Feb^ryT^Aeadenno  Year-  2009/2010  First  Term)  '  Allowed  tune:  3  hra  No'oP  pages  :  ,2) 


(25  Marks) 


Attempt  nil  quest  ions:  ==  —  1  ■.  ■  = 

Question  f  H 

ii-  Write  down  short  notes  about : 

:  r  1  nt Illain,  ^  af  allte™las-  j'  -  Advantages  of  planar  mays  over  linear  arrays. 
j  : .  Q b  j  l  c tr v os  ach  ]  e ved  b  y  the  antcr ]  n  a  a rrays . 

b-  Foi  fhe  imear  umibnra  broadside  array  consisting  ofN  elements  - 
r-  W ri  l.e  down  an  expression  for  the  array  factor. 

!!:  r;'°riye  theiieeded  condition  Lo  avoid  "the  presence  of  grating  Jobes. 
iii“  evaluate  its  pcalt-side  lobe  to  main.  lobe  ratio. 

intimate  the  array  directivity  and  beam  width  considering  isotropic  elements 

)lf.S  3  1,.n®ar  llm,lonn  broadside  array  such  that  no  grating  lobes  exist  in  the  results  ,i 
pattern  and  die  peak-side  lobe  to  main  iobe  ratio  is  loss  than  0,24  with  minimum  number  of 
elements  and  maximum  spacing.  Plot  the  corresponding  a, ray  factor Td  Z  eK- 
estimate  he  beam  width,  if  the  array  is  along  die  X-axis  and  the  olemcntTL  short  dbdl; 
onentod  to  Z-  diiection.  Plot  the  resultant  pattern  in  the  X-Y  XZ  and  y  7  , 

estimate  the  array  gain  in  each  nlmm.  '  '  ’  X‘Z  ^  '  'Z  pkltes  a,Rl 


Question  (2) 

a-  Write  down  an  expression  tor  the  array  factor  of  the  non-uniform  lineai^arrav  with 
symmetric  feeding  in  the  case  of  mid  number  of  elements  ' 

b-Por  a  7  elements  Binomial  end  fire  array  consisting  of  short  dipoles  placed  on  Y-axis  that 
,  onental  towards  the  Z-direction  and  separated  by  X/2  spacing-  ' 

1-  Estimate  Hie  dements  relative  feeding  coefficients 

n-  Plot  die  array  factor  as  well  as  the  total  field  pattern  in  die  Z-X  and  Y-X  planes: 

e-  For  a  6  elements  Tcbchy-Chave  end  fire  array  consisting  of  short  dipoles  placed  on  Z-axis 
in  lire'  StliTj dlroC[,°U  #"d  SSparated  by  “  S™>  Plot  the  total  field  pattern 

<1_  Fr.  a  Y  C!e,’";ntS  fShorl  d,p0lcs  oriented  10  ^-direction  )  planar  array  placed  in  the  x-v 
p  ane  with  dI  -dy- A i 2  and  having  die  main  lobe  oriented  towards  (0o  =0"  and  St  =60n  j  " 

Pl‘,t  Llle  fector  as  well  as  the  total  lieid  pattern  in  the  Z-X,  Z-Y  and  Y-X  piles  Him 
estimate  the  array  gain  in  the  x-y  plane,  '  A  imams.  Lieu 


Question  (3) 


(20  Marks) 
■■  / 


a"  Write  d0Wn  an  exPres^°n  for  the  array  factor  of  a  circular  array  placed  in  Hie  X-Y  plane 
Ibcu,  Estimate  Hie  8  element*  phasesf^  )  required  Lo  orient  the  main  lobe  to 

—  d  ^  =90  )  ii  the  radius  of  the  array  is  5  X 

1>  Sketch  the  principal  pattern  for  a  uniform  feeding  8  elements  broadside  circular  anav 

Z-axia  Ta  1US  °  ^  ^  ^  X_>  P^i]!C  Wl3t're  tli0  eiwJents  are  short  dipoles  oriented  towards 


Page  1/2 


J.VT.O 


b'  The  shown  arrangement  represents  a  broadside  a-rav  „ 

circular  apertures  each  with  radius  1  5)  ard  th-F  r  ‘i  i  ‘r0Li'sti  0l  A  uniformly  illuminated 

ii'  ssrs  r  r  «■»  ^ “,i: 

‘  >.  ud  .vtc.vh  !he  total  field  pattern  in  both  E  and  H  planes. 


For  the  micro  strip  ani-wing*  (20  Marks) 

Wrim^T  thC  3‘™CtUre,s  PruPcrties  applications. 

«™4”m‘S"I"Pr““  to  “»  «•“  -«™.  -„»» 

in-  Evaluate  the  above  parameters  for  a  strip  width  of  w/?„=  0.1  and  wA=  1 0. 


as  well  as  ths 


k-  For  the  helical  antenna.  . 

i!v  hweSale'r'diffi6,  “d  ^Ucatk™  ofhelical  antennas 

iii- For  the  axial  mode  of  opeSnT  *$“  ^  n0n™!  modes  °foP nation. 

.  vahiesofthe optimum pT^tZ  6X“  fw  *•  -*«-  TO  u  .....  »  „ 

iv-  Design  a  8  turns  helical  antenna  operating  at  1  5  GH?  in  n  ■  1 

ssrr  nefs™h the  sjssx 

directivity  and  VSV^  —  W 

Velt!C3lly  hOTiZ°maJiy  P°laraed 


^■>iL  ^  £>U  ^  " 

Dk  Abdel-Fattah  A,  Abu-Ha&hem 
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5 


J4>  o 


7  i'tnift  University 


Elect, ■o,Iics&  Communications 


total  Marks :  Marks 


k  acuity  of  Engineering 


( 'oarso Title  :  Antennas Design  rv  - - 

Aftejupt  a]]  aticsdons:  — ^=;-=^=^-^ — — —  — 

Qjiimionji)  ~  ~  =-===  -- 

a-  Write  down,  short  notes  about;  (25  Marks) 

mssssssss. jsssr  °”"w'  -*>• — <»«■ 
"^cs^rsr»-™*-*= 

pattern  and  tha  peak-side  lobe  to  main  lobe  ratio  .  )  ^  f  JU"S  lobes  exist  in  the  resultant 
elements  and  maximum  spacing.  Plot  the  corrcsi-W r  ^  °‘24  Wlth  minimun’  number  of 
estimate  the  beam  width,  if  the  Lvk  tS"®  ^  f?ct-  ^  approximately 

., ..  . a . at  a iu”i.  p“'”  *  “»  *-y-  **  »1  v-z  wKS 

Ui1  estion  i?\  —  ~  —  —  —  — - - - - - -  _  __ 

a-  Write  down  an  expression  for  the  array  factor  „r  H  "“aTWmST 

. . . -- *** 

,  on  wiled  low.*,  ih.  Z-,ta«  „1(1  %££*«**  ^  P'-i  ■»  Y-.<» 

; '  “*y  “  *"  “  -  M  p.uw„  L,  Z-X  „d  Y-X  planes, 

0  f.-or  a  6  elements  TcJicbv-Clnvp 

**  “d  towards  the  ^direction  and  ZZZ t S  ^  ^  ^  ^  -  Z-axis 
111  tfle  Z-X  and  y-X  planes,  '  '  1  by  A“ 2  sPaci,1§.  plot  the  total  held  pattern 

lOT  “  SS6  eifilKIlts  (slwrt  dipoles  oriented  to  Y-dlrectron  1 

pIane  with  d=d  *xj2  and  having  tlie  main  lobe  ?  P  !’laced  i!1  ^  *-v 

Plot  the  array  factor  as  well  as  the  total  IT  Z  ^  =°“  ^  A  =«•)  ' 

estimate  the  array  gain  in  the  x-y  piano.  **  P<1  001  1,1  tl:e  Z"*>  Z_Y  and  Y-X  planes,  then 

Qim lion  (3 1  ™  “  " - - - - ... _ „  ___, _ 

(2  0  Marks) 


P.T.O 


Jbiac  1/2 


withTadiusT SXmd^eE  111  v‘  ^  4  ™fo™iy  lihlmillated 

i  sss  sr  ihc.3-dB  wi  oL^^r,Y'  “n: 

a  sketch  Lie  total  field  pattern  in  both  E  and  H  planes, 

t  Y 


(.20  Marks) 


Question  (4") 

a’  lur  Ui  e  m  i  c  r o  5  tr j  p  a  n  ta  »  »  *  ■ 

>-  Describe  the  structure,  propert.es  and  application*. 

zz:sz:l°Kw““ r"  •*  •*  **  »■«“•  •* 

ni-  Evaluate  the  above  parameters  For  a  strip  width  of  w/X-  0.1  and  w/X=  1 0. 

k_  ^0r  the  Jieiical  antenna  : 

i KS,S8,f,!fS?#’ properfies  alld  applications  of  helical  antennas 
iii-For  the  axial  mode  of  ^  “ld  noimaJ  raodes  of  operation 

values  of  the  optimum  par^“ers.Wme  eJtpre3Si°"  **  ^  mdiated  Patle“  «  as  the 

polatotion.  m°de  wilh  circular 

near  optimum  design.  Then  calculate  the  input  impeda^ei^f  r  ^  p“ch  angie  f0i’ 
directive  and  VSWR  if  the  antenna  is  connected  to  a  75  Xn  to 

V"tiCaliy  Mentally  polarised  short  dipoles 


ttJA  -  _>4_$  <£ji=^.  ^  " 

Dr-  Ahdel-F attah  A.  Abu-Hashem 


Page  2/2 


O 


Tania  University 


lore;  jtforfe  .  pe  ^farks 


Faculty  of  Engineering 


"  year :4th  - 

T7T"  ■  ■■_  — - - - Zll _  ms  N°'-  of  pages  :  (2) 


(25  Marks) 


Attempt  aPf 

Question jd) 

a-  Write  down  short  notes  about:  U; 

i-  l  lie  main  types  of  antennas  ,-:_  a  a 

m-  Objectives  achieved  by  the  antetma  arrTy^  °fplaMr  over  “"ear  arrays, 

o- 1  or  tlie  linear  uniform  H  w  \v  tr  ■& 

tKKaaix^  °<N  : 

-s=£ds^~irorOT"g,°b”' 

c-  Design  a  linear  uniform  H  . W. W.E.F^r rii' ^,2 T "S  1SOtoplc  e,emems  , 

pattern  and  the  poak-stde  lobe  to  main  Jobe  ^  ^  &f*. B  i°bes  exist  in  the  resultant 

ot  elements  and  maximum  spacing.  Plot  thTc™  T  '  8’73  ™  Wiih  — m* 

SB  »ZT  «**■  it  l  „v JS.S'7  r««  «  „p«S 

sss^sassr-  M,“  “ »•“?« =ss 


QuestioiL(2)  _ _ 

i»^ss£S 

patten,  m  theZ-X  and  Y-X  planes,  W2  ~g,  plot  L  ,ota,  ™ 

Plane  with  ^  =</, f  «™r  Placed  in  the  x_y 

a"  a)Z2kJ°’mi  ”  “prsssiM  f«  the  array  factor  of  a  cirettiar  amtv  ,  ,  .  (2°  M«*») 

then,  Estimate  the  8  elements  phases^  }  reqi,lred  f(,  ,  ™y  placed  m  the  X-Y  plane.. 


RT.O 
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b‘  The  shown  arrangement  represents  a  broadside  array  that  consists  of  4  uniformly  illuminated 
circular  apertures  each  with  radius  2  a  and  the  E-  field  is  in  Y-  direction ; 

i-  Estimate  the  gain  and  the  3-dB  beam  width  of  each  element. 

ii-  Find  and  sketch  the  total  field  pattern  in  both  E  and  H  planes. 


a-  For  the  micro  strip  antenna: 

i-  Describe  the  structure,  properties  and  applications, 

ii-  Write  down  a  general  expression  for  the  far  field  pattern,  gain  and  radiation  conductance 
assuming  thin  substrate. 

in-  Evaluate  die  above  parameters  for  a  strip  width  of  w f%=  0.1  and  w fX=  10. 

b-  For  the  helical  antenna  : 

Describe  the  structure,  properties  and  applications  of  helical  antennas 

ii-  Investigate  die  differences  between  the  axial  and  normal  modes  of  operation. 

iii- For  the  axial  mode  of  operation  write  expression  for  the  radiated  pattern  as  well  as  the 
values  of  the  optimum  parameters. 

ivj  Design  a  S  turns  helical  antenna  operating  at  1.5  GHz  in  the  axial  mode  with  circular 
polarization.  Determine  the  circumference,  the  spacing,  the  axial  ratio  and  pitch  angle  for 
near  optimum  design.  Then  calculate  the  input  impedance,  half-power  beam  width, 
directivity  and  VSWR  if  the  antenna  is  connected  to  a  75-  ohm  coaxial  line. 

O  Determine  and  sketch  the  pattern  of  a  vertically  polarized  radar  antenna  placed  at  a  height 
of  1.5  %  above  ground  considering  the  antenna  to  have  a  side  lobe  free  pencil  beam 
pattern  of  2°  beam  width  and  directed  to  30°  w.r.t  ground. 


Dr,  Ahdel-Fattah  A.  Abu -Has hem 
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Department:  Eiec1rt>nics&  Communlcati 


on  s 


Tania  University 


Total-  Marks  :  90  Mark,  Faculty  of  Engineering 


Course  Title  :  Wave  Propagation  and  Antennas  2  Course  Code  ■  ppra  1 1  "  Z - - - 

200^10  First  tJT  AOoS- t  a  ^ 

Attempt  all  questions;  _ ~ 

Question  fD 

a-  Write  down  short  notes  about* 1  ( 2 5  Marks) 

h- Derive  the  needed  condition  to  avoid  the  presence  of  gratis  lobes, 
m-  Evaluate  its  peak-side  lobe  to  main  lobe  ratio 

c  i5O,T0plC  «■>»*  ■ 

pattern  and  the  peak-side  lobe  to  main  lobe  ratio  is  las  ‘Taft  71  diT  -!h15t“  the  rcsuIfant 
of  elements  and  maximum  spacing.  Piot  the  corresnonrfirw  M  ?  ’  m,,llmum  number 
estimate  the  beam  width,  if  the  array  is  along  the  X^xis  afid^eff  ^  apf°xlmately 
oriented  to  Z-  direction.  Plot  the  resultant  pahem “he ty  xT^ayTT  ^ 

_ estimate  the  array  paia  in  each  plane.  "  Y*  XZ  and  Y"z  P^nes  ami 

Question  (2)  '  ™ - - - - — - — ■ - - - - — _ . _ _ 

u-  Write  down  an  expression  for  the  array  factor  nftiip  „rint  --  Marks) 

symmetric  feeding  in  the  case  of  odd  number  of  elements  "  ^  ^  3riear  ar™>'  with 
b~  For  a  9  elements  Binomial  end  lire  arrav  condom,-  ,  A-  * 

.  °?ented  the  Z- direction  and  separated  by  V2  spacing-  ^  ^  ihal 

i-  Estimate  the  elements  relative  feeding  coefficients 

n-  Plot  the  array  factor  as  well  as  the  total  field  pattern  in  the  Z-X  and  Y-X  pianos. 

c'  Z*  tL?™dT  dipfs  ^  «  z- 

pattem  m  the  Z-X  and  Y-X  planes.  ^ . ““  1 J  s,PaLln8>  plot  the  total  field 

d-  For  a  8x6  elements  (short  dipoles  oriented  to  Y  i  , 

Plane  w  ith  d  =.i  =  r  n  -direction  }  planar  array  placed  in  the  x-y 

n,  .  *  '  /2  d  ha™igtbemam  lobe  oriented  towards  (8  =0°  and  d  -60*1 

riot  the  array  factor  as  well  as  the  total  field  pattern  in  the  Z  X  Z  Y  L,  v  v  , 
estimate  the  array  gain  in  the  x-y  plane.  ‘  ‘  "  L  ’  Z  ^  nd  Y"x  P^nes,  then 


Question  {3)  "  “  “  ^ — - - — - — 

a-  (1)  Write  down  an  expression  for  the  array  factor  of  a  circular  array  placed  in  ftext“w 
en.  Estimate  the  8  dements  phasesf  a, )  required  to  orient  the  main  lobe  to  '  " 

C^.  -30  and  =6 0)  if  the  radius  of  the  array  is  3A  . 

(2)  Sketch  the  principal  pattern  for  a  uniform  feeding  H  u  -  ■ ,  . 

»2r « „ ,, 


P.T.G 


i/2 


b-  The  shown  arrangement  represents  a  broadside  army  that  consists  of  4  uniformly  illuminated 
circular  apertures  each  with  radius  2X  and  the  E-  field  is  in  Y-  direction; 

i-  Estimate  the  gain  and  the  3-dB  beam  width  of  each  element. 

ii-  Find  and  sketch  the  total  field  pattern  in  both  E  and  H  planes. 


i-  Describe  the  structure,  properties  and  applications, 

ii-  Write  dowrn  a  general  expression  for  the  far  field  pattern,  gain  and  radiation  conductance 
assuming  thin  substrate. 

in-  Evaluate  the  above  parameters  for  a  strip  width  of  wA~  0.1  and  wA—  10, 

b-  For  the  helical  aatemia  : 

i-  Describe  the  structure,  properties  and  applications  of  helical  antennas 

ii-  Investigate  the  differences  between  the  axial  and  normal  modes  of  operation. 

iii- For  the  axial  mode  of  operation  write  expression  for  the  radiated  pattern,  as  well  as  the 
values  of  the  optimum  parameters. 

iv-  Design  a  8  turns  helical  antenna  operating  at  1,5  GHz  in  the  axial  mode  with  circular 
polarization.  Determine  the  circumference,  the  spacing,  the  axial  ratio  and  pitch  angle  for 
near  optimum  design.  Then  calculate  the  input  impedance,  half-power  beam  width, 
directivity  and  VSWR  if  the  antenna  is  connected  to  a  75-  ohm  coaxial  line, 

C-  Determine  and  sketch  the  pattern,  of  a  vertically  polarized  radar  antenna  placed  at  a  height 
of  1,5  X  above  ground  considering  the  antenna  to  have  a  side  lobe  free  pencil  beam 
pattern  of  2°  beam  width  and  directed  to  30°  w.r.t  ground,  
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Total  Marks:  70  Marks  ‘ 11  ^  f 
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Stejf^K^S0 “““  ^  C<xit!:  CCFJJ32  Year; *  i * *!tl1  ( Communications!  | 

-  Allowgd  time;  3  hrs  No,  of  Pages:  (2) 


Rcraarta:  (Attempt  ALL  the  following  problems  and  a^rne  any  missing  data) 


Problem  number  fn 


fl&  Marks] 


3  ’  4  “  n0n-.‘ln;ilr  adaptive  PercePtron-  *»i«  the  gradient-descent  training  algorithm 

t  t  can  be  usea  .or  the  general  function  approximation  problem.  Suggest  a  suitable 
nonlinear  act.vation  function.  What  condition  must  this  activation  Lotion  hold? 

[10  Marks] 


b) 


T)  Draw  a  sketch  of  a  Biological  Neuron  showing  its  main  parts. 

Hence,  draw  tbs  corresponding  labelled  artificial  McCuIloch-Pitts  model 
>  ‘1?i  d0  **  t0liOWi^  lerms  mean?  (Please  give  short  notes  about  their  functions) 


i.  Dendrites, 
iii.  Action  potential. 


h.  Soma, 

ivr  Synaptic  junction, 


[5  Marks] 


e)  SLSST  M“"  s,”'a  Em” (MSE)  tas  ™,y  ,o“1  ”  “  «* « 

I)  Discuss  this  statement. 

H)  When  does  this  case  happen?  Explain  with  the  aid  of  graphs.  [3  Marks] 


Problem  number  {Ti 


b) 


^  ■  LT  L  dg0ri.thm  t0  'ind  lh£  WdghlS  VeCt0r  f0r  a  Artificial  Neural  Network 

(ANN)  that  minimizes  the  Mean -Squared- Errors  (MSB)  when  tire  inputs  and  output 
vectors  (measurements)  are  available.  yj  Marks] 

II)  What  condition  must  hold  for  this  to  be  a  valid  solution?  p  Marks] 

I)  Is  it  possible  to  model  the  logical  Exdusive-OR  function  of  two  inputs  with  only  one 
Perception?  Why?  ,  y 

TFi  n-  i'  [2  Marks] 

)  Depending  on  your  answer,  design  a  two-input  XOR  function.  [6  Marks] 


P.T.O. 
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*0 


A  system  output  was  collected  using  a  noisy  sensor  that  adds  a  noise  to  the  true  output 
according  to  the  amotion  k  =  y  +  0. !(-!)';  ,>0,  where  A,  y,  and  t  are  the  sensor  output, 
system  true  output,  and  the  time,  respectively.  However,  it  is  assumed  that  the  system 
output  has  to  follow  the  relation  y  =  ~U  ■  r>0,  It  is  required  to  model  the  system  by 
approximating  its  output  to  be  linear  in  the  region  0</<4.  If  only  the  first  five  (5)  samples 
with  1  Hz  sampling  frequency,  arc  available,  find  the  system  model  using  your  knowledge 
about  the  ANN.  [8  Marks] 


Idesign  an  ANN  to  model  the  logical  AND  function  of  two  inputs. 


[5  Marks] 


According  to  your  answer  in  part  (b),  design  an  electronic  circuit  to  implement  die  AND 
"  unction  by  finding  die  values  of  the  resistors  if  the  amplitude  of  the  power  supply  voltage, 

Us’ 1S  6  volls-  [5  Marks] 


Problem  number  (jj 


J18  Marks] 


a)  Draw  ana  label  a  multi-layer  Perception  with  a  single  hidden  layer  and  a  single  output  unit. 

Ihcn,  only  write  down  (without  proof)  the  training  algorithm  for  both  output  and  hidden 

layers.  .  , 

[2  Marks] 

b)  Verify  that  the  derivative  of  the  sigmoidal  function  of  an  input,  u,  and  an  output,  y,  can  be 


expressed  in  terms  of  its  own  output  thus:  —  =  y(\  -  y) 

du 


[2  Marks] 


c)  A  three -input  single-output  system  is  governed  by  the  equation  z  =  a  x,  +  hx2  +cx% ,  where 

Xh  ^nd  are  th^  inPuls-  b;  and  c  are  constant  coefficients;  and  z  is  the  model  output, 
Tram  to  find  die  instrument  model  using  steepest  descent  algorithm  with  learning  rate  of 


Urn  and  the  samples  la  the  inputs,  the  output,  and  the  initial  weights  ar- 


0  1 
0  1 


~\T 


L  y 

P  1  3]  ,  and  [2  1  -2]  ,  respectively. 

t  Train  the  ANN  usine: 


t)  B atch - tr ai nin g  al gori thin  (C al culate  for  on ly  two  epo clis) . 
II)  Online- training  algorithm  (Calculate  for  only  one  epoch)* 


[7  Marks] 
[7  Marks] 
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Remarks:  (Attempt  ALL  the  following  problems  and  assume  any  missing  dam) 


Problem  number  O) 


ri8  Marks! 


a)  For  a  single  non-linear  adaptive  Perceptron,  derive  the  gradient-descent  training  algorithm 
that  can  be  used  for  the  general  function  approximation  problem.  Suggest  a  suitable 
nonlinear  activation  function.  What  condition  must  this  activation  function  hold? 

[10  Marks] 


b> 


I)  Draw  a  sketch  of  a  Biological  Neuron  showing  its  main  parts, 

n)  Hence,  draw  the  corresponding  labelled  artificial  McCulloch- Pitts  model. 

ni)  What  do  the  following  terms  mean?  (Please  give  short  notes  about  their  functions). 


i.  Dendrites, 
hi.  Action  potential. 


ii.  Soma. 

i v.  Sy naptic  j  uncti  on , 


1 5  Marks] 


c)  For  some  systems,  the  Mean  Squared  Error  (MSB)  has  many  local  minima  but  only  one 
global  minimum. 

I)  Discuss  this  statement. 

II)  When  does  this  case  happen?  Explain  with  the  aid  of  graphs,  [3  Marks] 


Problem  number  (2) 


D  6  Marks! 


a) 


b) 


T)  Derive  the  algorithm  to  find  the  weights  vector  for  a  linear  Artificial  Neural  Network 
'  (ANN)  that  minimizes  the  Mean-Squared-Errors  (MSB)  when  the  inputs  and  output 
vectors  (measurements)  arc  available.  [7  Marks] 

II)  What  condition  must  hold  for  this  to  be  a  valid  solution?  [1  Marks] 

I)  Is  it  possible  to  model  the  logical  Exclusive-OR  function  of  two  inputs  with  only  one 

Perceptron?  Why?  L2  Marks] 

II)  Depending  on  your  answer,  design  a  two- input  XOR  function.  [6  Marks] 


P.T.O, 
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Problem  number  (3) 


[18  Marks] 


ti)  A  system  output  was  collected  using  a  noisy  sensor  that  adds  a  noise-  lo  the  true  output 
according  to  the  £  unction  /?  =  j  +  {J.l(-l)jr;  t>0,  where  A,  y,  and  /  are  the  sensor  output, 
system  true  output,  and  the  time,  respectively.  However,  it  is  assumed  that  the  system 
output  has  to  follow  the  relation  y  =  —  5e  L""" ;  />0.  it  is  required  to  model  the  system  by 
approximating  its  output  to  be  linear  in  the  region  0<f<4.  If  only  the  first  five  (5)  samples, 
witn  1  11  z  sampling  frequency,  arc  available,  find  the  system  model  using,  your  knowledge 
about  the  ANN.  [8  Marks] 


b)  Design  ail  ANN  to  model  the  logical  AND  function  of  two  inputs. 


[5  Marks] 


c)  According  to  your  answer  in  part  (b),  design  an  electronic  circuit  to  implement  the  AND 
function  by  finding  the  values  ol  the  resistors  it  the  amplitude  of  the  power  supply  voltage. 
Us,  is  6  volts,  [5  Marks] 


Problem  number  (41 


[18  Marks! 


a)  Draw  and  label  a  multi -layer  Perceptron  with  a  single  hidden  layer  and  a  single  output  unit. 

Then,  only  write  down  (without  proof)  the  training  algorithm  for  both  output  and  hidden 
layers.  [2  Marks] 

b)  Verify  that  the  derivative  of  the  sigmoidal  function  of  an  input,  u,  and  an  output,  y,  can  be 

expressed  in  terms  of  its  own  output  thus:  —  =  y(]  ~  y) .  [2  Marks] 

du 

c)  .  ■.  three-input  single-output  system  is  governed  by  tire  equation  z  —  a  x,  -r  bx ,  +  cx-, ,  where 

X[.  x>,  and  are  the  inputs;  a ,  A  and  c  are  constant  coefficients;  and  z  is  the  model  output, 
ham  to  find  the  instrument  model  using  steepest  descent  algorithm  with  learning  rate  of 


0.6,  and  the  samples  to  the  inputs,  the  output,  and  the  initial  weights  are 


i  I 

[2  1  3]  j  and  [2  1  -2]  .respectively. 


0  I 
0  1 
0  1 


-r 


Train  the  ANN  using: 

1)  Batch-training  algorithm  (Calculate  for  only  two  epochs). 
TI)  Online-training  algorithm  (Calculate  for  only  one  epoch), 

— (With  Best  Wishes) — 


[7  Marks] 
[7  Marks] 
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Remarks  i answer  the  following  questions  ...  assume  any  missing  data...  answers  should  be 
supported  by  sketches) 


r 


a) 

b) 

c) 


Problem  number  i  Jj_ 


(2d  Marks) 


Choose  the  correct  answer  (write  the  answer  only): 


(0  Marks  for  each  point  ) 


N  A  power-condition  mg  unit  is  needed  in  the  power  subsystem  for  ....... 

3-  control  of  battery  charging  b-  power  regulation  c-a&b 

2-  Solar  cells  in  threc^axis  stabilized  satellites  are  utilized . that  of  the  spin  stabilized 

a-  bettet  than  b- less  than  c-  other  answer 

.> -  Ed i pse s  o cc ur  for  a  CiSO  satellites . a  yea r 

a  -  l!i  r ec  ■  1 1  m es  b  - 1 :  wo- -t i  tries  e-  u  n  I  i  m  [  t  ed  n u  m  be  r  o  f  t  i  mes 

^iH:?  batteries  provide  significant  improvement  in . 

a-  power- to- we i ghl -r a tio  b-  we i gh t-to  - po wer  rat i o  c  -  o  l  h e r  an  s we i 
o  -  Ei  e  po  wer  gen  e  rat  t  ng  an  d  con  tro  i  s  y  stem  a  o  n  t  he  co  m  m  u  n  i  cat  i  o  n  a  sate  Hite  at  co  u  .1 1 1  or 
a-  small  part  of  its  weight  b-  large  part  of  its  weight  c-  negligible  pan  of  its  weight 


Problem  number  1 2) 


(2d  Marks) 


b) 


A  1j  at  a  re  t  lie  ad  v  a  n  tages  o  1  s  ate  11  i  te  e  o  m  it  i  tin  i  ca  t  i  on  s'?  <  e  y.j 

J.)escri  be  w  i  1  h  s  ke  to  lies  the  block  di  a  gram  o  f  FT  sa  te  Hites  ?  f  j  p  y,|  arj,  s  ? 

Deouce  an  expression  for  the  composite  earrier-to- noise  power  spectral  density  for  IT  sated  tes? 

(10  Marks) 

— - - - - - - - - - - - __  (20  Marks) 


Problem  number  (3) 


c) 


An  FSS  ground  terminal  located  in  Chicago  at  latitude  of  41  .T  X  and  87.6°  W  has  access  to  two 
CjSO.  satellites*  one  stationed  at  70  "  W  longitude  and  the  second  at  135  °  W  longitude.  Which 

wd,iw  wnj  provide  rite  more  reliable  link  for  the  ground  terminal?  The  ground  terminal  de  /ah on 

above  sea  is  890  m.  ’  0  .  , "  .  .. 

(8  Marks) 

A  typical  parameters  for  VS  AT  uplink  network  Is  as  follows:  the  transmit  power  is  20  watts  md  both 
tne  transmit  and  receive  parabolic  antennas  have  a  diameter  of  3m.  The  amentia  efficiency  is  55%  for 
c-oth  antennas.  Ihe  satellite  is  in  a  GSG  location,  with  a  range  of  35900  km.  The  frequency  of 
operation  is  10  GHz.  J  determine  the  received  power  and  the  power  flux  density  for  the  link. 


i ■  o r  h ] na j-y  F-  % K  link*  d ed u ,c c  an  ex pre ssiondbr  the  ( c h/n , T]!;  for  O B P  satellite? 

P/F.O 


(9  Marks) 
(8  Marks) 
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r5i  gencratioi 


'ic  coni  muni 


lfc  subsystems  include 
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With  Best  Wishes 


Prpbleira  numh^ 


Frequency  (GHz) 

Uplink 

Downlink 

14 

12 

25 

Noise  BaijoVj.fjrft 

25 

CM  Hz) 

Ti-ammir  RF 

100 

20 

Power  i;  vviirts.i 

Transmit  An  Jen  nit 

55 

"m 

Crain  (dBij 

J-Q 

Free  Space  Park 

207 

206 

1  ASH  (OB  1 

K>raj  Aimof.pnenc 

Al, 

A, 

Patfi  Ia>ss  jfrfO) 

■^F.3 

Mean  Park 

200 

270 

Tcmpennare  (K) 

Receive  Antenna 

77.5 

.52,5 

Cain  (OB i) 

Receiver  Amerma 

29r  j 

50 

J  emperafthe  (K) 

Receiver  Noise 

4 

5 

Figure  {(IB) 

20  Mar 


t^*££!£Z!gZZ T"”"™'  «  «*»  *m m be 

AsSUme  ihe  il!lk  requires  a  15  did  comnosite  Mm  ,  (7  Marks) 

maximum  value  of  A(;  ihai  couid  occur  and  maintain  the  wmpositc  ON  >  13  jg  "•*  *  * 

Is  (his  link  uplink  or  downlink  limited? 

HUmhor  rA'i _ 


(8  Marks) 

(5  Marks) 

13 OMarks)  |j 


C"”pl*  •*  — « (w»  *  ~— 

f jr . .  ~  « 

Id  OBP satellites  tek  uplinks „„s . 

. fi'“ >-•«»»(.  of  OBP  „ 


